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139Multiple aneurysms of the radial artery in a woman
with neuroﬁbromatosis type 1 presenting as
aneurysm rupture
Francesco De Santis, MD, PhD,a Giovanni Negri, MD,b Guido Martini, MD,a and
Guido Mazzoleni, MD,b Bressanone/Brixen and Bolzano/Bozen, Italy
A 48-year-old woman with neuroﬁbromatosis type 1 (NF1) experienced progressive forearm swelling coupled with
impending compartment syndrome. Computed tomography angiography revealed a ruptured aneurysm of the proximal
radial artery, multiple fusiform radial artery aneurysms, and a high independent ulnar artery origin. Compartment
syndrome required prompt hematoma evacuation. Radial artery reconstruction, technically demanding due to vessel wall
fragility, was deemed unnecessary because of satisfactory blood supply to the hand. Histologic ﬁndings indicated
NF1-related vascular abnormalities also in the apparently normal radial artery as well as in a forearm vein, suggesting
diffused vasculopathy. This case report is the ﬁrst on ruptured radial artery aneurysm in NF1-related polianeurysmatic
degeneration. (J Vasc Surg 2013;58:1394-7.)Neuroﬁbromatosis type 1 (NF1) is an autosomal domi-
nant hereditary neuroectodermal tissue disorder resulting
from a mutation of the NF-1 gene located on the long
arm of chromosome 17 (17q11.2). Speciﬁc clinical charac-
teristics of NF1 include typical café-au-lait macules, benign
neuroﬁbromas, and iris hamartomas.1
A wide range of vascular abnormalities have been
described in NF12; among these are renal artery lesions,
which represent the most common NF1-related vasculop-
athy (41%). Vascular lesions can also be found on the neck
and head (19%), abdominal aorta (12%), and the extremities
(12.9%),2 whereas visceral arteries3 and the venous system4
are uncommonly involved.
Upper extremities aneurysms very rarely occur in
NF1.5 In particular, only two radial and one ulnar artery
aneurysm have been reported in the English literature to
date.6-8 We present a unique case of a woman with NF1
affected by multiple fusiform radial artery aneurysms, one
of which had ruptured.CASE REPORT
A 48-year-old Caucasian woman presented with sudden
severe painful tension and progressive swelling in the right forearm
coupled with hand and ﬁnger numbness and motility impairment.
No history of acute or remote forearm trauma was reported. ShetheDepartment of Vascular Surgery, BressanoneHospital, Bressanone/
ixena; and the Department of Pathology, Bolzano Hospital, Bolzano/
zen.b
or conﬂict of interest: none.
int requests: Francesco De Santis, MD, PhD, Department of Vascular
rgery, Bressanone/Brixen Hospital, Via Dante 8, 39042 Bressanone/
ixen, Italy (e-mail: f.desantis6@virgilio.it).
editors and reviewers of this article have no relevant ﬁnancial relationships
disclose per the JVS policy that requires reviewers to decline review of any
anuscript for which they may have a conﬂict of interest.
-5214/$36.00
yright  2013 by the Society for Vascular Surgery.
://dx.doi.org/10.1016/j.jvs.2013.01.034
4was diagnosed with NF1 in childhood and underwent two opera-
tions when she was 7 years old to remove neuroﬁbromas in the
right laterocervical region and distal right forearm.
Clinical evaluation of the right forearm evidenced two large
neuroﬁbromas near the elbow and the wrist and signiﬁcant anterior
forearm compartment tension (Fig 1, A). The radial and ulnar
pulses were normal. The result of a preoperative Allen test was
negative. Forearm ultrasound scanning showed a major hematoma
but failed to accurately document vessel morphology. A contrast-
enhanced computed tomography scan of the arm revealed multiple
small fusiform radial artery aneurysms and a high ulnar artery
origin from the brachial artery. The more proximal aneurysm
was located w3 cm below the brachial artery bifurcation and
showed indirect signs of rupture (Fig 1, B and C).
Surgery was recommended at once because of impending
compartment syndrome and immediate endovascular aneurysm
exclusion would be impossible to perform.
Surgical incision was made from the elbow to 5 cm above the
wrist. The extreme friability of the vessels and tissue edema made
hemostasis very difﬁcult. A large hematoma inﬁltrating the subfas-
cial space was evacuated. The radial artery was completely
sectioned at the aneurysm level, and arterial stumps were retracted
in the forearm (most probably the ﬁnal arterial rupture occurred
during hematoma evacuation; Fig 2, A). The cut radial artery
surface was markedly edematous and fragile. There was no distinct
macroscopic morphologic boundary between normal and
abnormal (aneurysmatic) arterial appearance. Considering the
satisfactory blood supply in the hand from the independent high
origin ulnar artery and the polianeurysmatic radial artery degener-
ation (Fig 2, B), no vascular continuity restoration was performed.
The radial artery was gently ligated at the origin andw7 cm above
the wrist with 5-0 to 6-0 polypropylene.
Histologically, the excised aneurysmal wall, the adjacent
apparently normal radial artery, and a contiguous superﬁcial vein
all showed a spindle-shaped cell proliferation that inﬁltrated the
adventitia. Immunohistochemistry with an S100 antibody showed
expression in w50% of the proliferating cells, with a pattern that
was consistent with a NF1 (Fig 3). No concomitant features of
Fig 1. A, Signiﬁcant swelling of the right forearm is seen preoperatively. Two neuroﬁbromas are evident near the
elbow and the wrist (large arrows). Note the forearm compartment skin tension. B, The multislice spiral computed
tomography three-dimensional reconstruction shows multiple small fusiform radial artery (RA) aneurysms and a high
ulnar artery origin from the brachial artery in the arm. The more proximal aneurysm is located w3 cm below the
anomalous brachial artery bifurcation. Note the RA and the interosseous artery are spread apart by a large hematoma in
the forearm (*). C, The multislice computed tomography angiography shows arterial wall irregularities in the RA at the
proximal aneurysm level, indicative of arterial continuity interruption (large arrow).
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no fragmentation of the elastica in the arterial wall adjacent to
the aneurysm. A complete instrumental screening of the vascular
tree showed no other aneurysms and conﬁrmed constant blood
ﬂow in the upper right arm.
Postoperatively, the patient referred a marked decrease in pain
and tension and complete recovery of sensitivity and motility.She was discharged 10 days after surgery. No complications were
reported at the 6-month follow-up.
DISCUSSION
NF1 affects one in 3000 individuals and can involve
any organ in the body, primarily connective and nerve
tissue.2,9 Vascular involvement is relatively uncommon in
Fig 2. A, After large hematoma evacuation, the radial artery (RA) presented completely sectioned at the ruptured RA
aneurysm level; RA stumps were partially retracted in the forearm (small arrows). The distal RA stump is located
immediately before the ruptured aneurysm (*). Note the anomalous brachial artery bifurcation. A collateral vessel
stemming from the RA before the aneurysm is also evident (large arrow). The RA surface shows a markedly edematous
and fragile vessel wall. B, The intraoperative angiographic control performed before RA ligation shows multiple
fusiform RA aneurysms (large arrows) distally to the ruptured aneurysm and a good satisfactory blood supply to the
hand from an independent ulnar artery (UA).
Fig 3. A, Hematoxylin and eosin staining of the radial artery shows spindle-shaped cell proliferation in the adventitia
(arrow). B, Hematoxylin and eosin stain of the forearm vein shows the inﬁltration by the same cell proliferation as in
the radial artery (arrow). C, S100 immunohistochemistry shows partial positivity of the spindle cells (arrow).
JOURNAL OF VASCULAR SURGERY
1396 De Santis et al November 2013NF1, with an estimated prevalence ranging from 0.4% to
6.4%,10 whereas vascular complications represent the
second most common cause of death, after malignant
neuroﬁbroma degeneration.11
The association of NF1 with stenotic lesions, due to
intimal or medial dysplasia, is relatively frequent, and neph-
rovascular hypertension due to renal artery stenosis is often
documented as a NF1-related vascular complication.12
Furthermore, as a result of friable vascular tissue, patients
with aneurysm formation in different anatomic sites have
also been more rarely reported.2,13-17
The true incidence of upper extremity aneurysms in
NF1 is uncertain because these have seldom been described
as single case reports.5-8,18 It is proven, however, that these
NF1-related aneurysms can rupture, leading to massive and
threatening hemorrhage. When rupture occurs, surgical
management can be very challenging, with the risk of
major complications.5,8,18
The ﬁrst radial artery aneurysm in a patient with NF1
was described by Singh et al6 in 1998, and 10 years later,
Grey et al7 reported the spontaneous development of
a radial artery false aneurysm in presence of NF1. Wehave not found other cases of NF1-related radial artery
aneurysms in the English literature.
To the best of our knowledge, the case reported here
represents the ﬁrst patient reported with ruptured aneurysms
of the radial artery in presence of NF1-related polianeurys-
matic degeneration. NF1 in this patient most probably
involved the overall vascular pattern in the forearm. In
fact, the histologic ﬁndings of the resected, apparently
normal, radial artery and an adjacent superﬁcial vein
appeared very similar to those of the ruptured aneurysmal
wall; therefore, we cannot exclude the possibility that other
forearm vessels aneurysms might develop in this patient in
the future.
Because of extreme vessel wall fragility and the difﬁcul-
ties in obtaining hemostasis, surgical treatment of ruptured
aneurysms in NF1 is technically demanding.4,5,9 Emori
et al5 reported a review series of three ruptured aneurysms
of the brachial artery that developed in patients with NF1.
The outcome was extremely poor in these patients,
including two deaths and one amputation without
a successful repair.5 In the same report, they describe the
ﬁrst successful brachial artery continuity restoration using
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brachial artery aneurysm that developed in a 53-year-old
woman with plexiform NF1.
Considering the particular characteristics of the vessel
wall, some authors believe that the preferred option in these
patients should be endovascular.8,9,19 In 2009, Scheuerlein
et al8 described use of microcoil embolization to successfully
treat a ruptured ulnar artery aneurysm in a woman with
NF1, and in 2012, Choog et al19 reported the rewarding
use of microcoil embolization in a patient with plexiform
NF1 when multiple bleeding small aneurysms developed
at the vascular stumps after above-knee amputation. Finally,
in 2010, Mendonca et al3 performed endovascular exclu-
sion using expanded polytetraﬂuoroethylene-covered stent
grafts of two ruptured saccular aneurysms arising from supe-
rior mesenteric artery in NF1.
Endovascular treatment of NF1-related aneurysms is not
devoid of risks. Uzuka et al17 recently reported a Stanford
type B acute aortic dissection, most likely due to diffused
vascular wall fragility, occurring in a patient with NF1 dur-
ing percutaneous transfemoral embolization of a giant
intercostal aneurysm.
A direct surgical approach was preferred in our patient
because of the difﬁculties in performing an emergency endo-
vascular treatment. Arterial continuity restoration, techni-
cally demanding due to extreme vessel wall fragility, was
deemed unnecessary because of satisfactory blood supply
from an independent ulnar artery.
CONCLUSIONS
Upper extremity aneurysms in NF1 are rare but repre-
sent a challenging management problem. Forearm vessels
NF1-related vasculopathy could involve the overall vascular
pattern.
We thank Ms Elena Harwood for the linguistic revision
of this report.
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